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(54) Receiving apparatus for receiving a plurality of digital transmissions comprising a plurality 
of receivers 



(57) A digital broadcast data receiving apparatus 
comprises a plurality of broadcast data receiving units 
for receiving digital broadcast data supplied from a plu- 
rality of digital broadcast data sources, respectively; and 
a parallel receiving unit for receiving, from the digital 
broadcast data output from the plural broadcast data 
receiving units, object program broadcast data which 
are multiplexed digital broadcast data including program 
broadcast data relating to an object program broadcast 
to be viewed by the viewer, and received broadcast data 
which are digital broadcast data output from the broad- 
cast data receiving unit different from the broadcast 
data receiving unit which outputs the object program 
broadcast data. The parallel receiving unit performs the 
following processes according to time division multiplex- 



ing: a process of extracting program broadcast data 
relating to the object program broadcast to be viewed 
from the object program broadcast data, and a process 
of extracting data including information to be obtained 
even when the viewer does not watch the broadcast, 
from the received broadcast data. Therefore, it is possi- 
trfe to realize a receiving apparatus which receives dig- 
ital broadcast data supplied from plural input sources at 
the same time, and obtains necessary data included In 
the digital broadcast data supplied from one of the input 
sources while displaying the digital broadcast data sup- 
plied from the other input source, on a television 
receiver. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a digital broad- s 
cast data receiving apparatus which receives plural 
pieces of digital broadcast data at the same time from 
plural pieces of digital broadcast data sources, and dis- 
plays the contents recorded in the input digital broad- 
cast data on an external display unit such as a television io 
receiver. 

BACKGROUND OF THE [NVENTIQN 

[0002] To date, digital television broadcasting by is 
which plural pieces of information can be transmitted at 
the same time (hereinafter referred to simply as "digital 
broadcasting") has attracted attention as a form of dig- 
ital broadcasting, and this has already been put to prac- 
tical use as digital broadcasting using satellites. Further. 20 
it is anticipated that, in the future, there will coexist vari- 
ous digital broadcasts using different transmission 
forms by different broadcast providers, such as digitized 
ground wave television broadcasts and digital satellite 
broadcasts by different broadcast providers. However, a 2s 
digital broadcast data receiving apparatus for receiving 
digital broadcasts (hereinafter, referred to simply as 
"receiving apparatus") has a large circuit scale and so 
the size of the receiving apparatus itself is targe. Fur- 
ther, the receiving apparatus is expensive because it is 30 
composed of many parts. So, in the case where many 
digital broadcasts coexist, it is desired that a single 
receiving apparatus can receive plural digital broad- 
casts. 

[0003] By the way, generally, digital broadcasting 35 
employs a packet mode data transmission method 
based on MPEG (Moving Picture Experts Group) sys- 
tem standard which is an international standard. In this 
method, to avoid illegal viewers, program broadcast 
data relating to program broadcasts, such as video and 40 
audio data, are encoded. 

[0004] Further, in contrast with the conventional ana- 
log broadcasting, other data required for receiving pro- 
gram broadcasts (hereinafter referred to simply as 
"required data") are multiplexed with the program broad- 45 
cast data to be transmitted. For example, program 
tables, mails to tiie viewer, and entitiement manage- 
ment messages (hereinafter referred to as "EMM") such 
as key information for decoding, are multiplexed with the 
program broadcast data. so 
[0005] Since it is not krK>wn in advance when the data 
like the key information for decoding or the mail to the 
viewer, which is to be received even when the viewer 
does not watch the program, is actually transmitted, the 
receiving apparatus must receive the program broad- ss 
cast continuously, whether the viewer watches the 
received program broadcast or not. 
[0006] Further, since it is not known when updation of 



program table data is performed, the receiving appara- 
tus must continuously receive tiie program table data 
which is included in the required data multiplexed in the 
digital broadcast data. When it is received, tiie program 
table data stored in the receiving apparatus should be 
immediately updated. 

[0007] Moreover, when a lot of digital broadcasts 
coexist, it is desired that, while the viewer watches a 
program, tiie receiving apparatus receives and records 
another program which is broadcast on a different chan- 
nel in the same period of time. 

[0008] To be specific, as long as a digital VTR is able 
to receive a digital broadcast, record the received digital 
broadcast data in a recording medium, and playback the 
recording medium in which the digital broadcast data is 
recorded, this digital VTR can obtain tiie information to 
be received (e.g.. a mail to the viewer which is broad- 
cast in a satellite broadcast or the like, key information 
for decoding which is required when the viewer resumes 
watching tiie digital broadcast transmitted after play- 
back of the digital VTR has ended, etc.) while reproduc- 
ing the digital broadcast data recorded in the recording 
medium. 

[0009] However, existing receiving apparatus is 
designed so as to receive only one broadcast and. 
therefore, it cannot receive another broadcast simulta- 
neously with the broadcast being received. 
[0010] So, in designing a receiving apparatus which 
can receive a plurality of digital broadcasts at the same 
time, it is desired that the receiving apparatus can 
obtain various kinds of information multiplexed in a dig- 
ital broadcast (first broadcast) which are desired by tiie 
viewer or required to be obtained even when the viewer 
does not watch the broadcast, while the viewer watches 
another digital broadcast (second broadcast). Thereby, 
when the viewer resumes watching the first broadcast 
which has been interrupted because the viewer has 
watched the second broadcast, it is avoided ttiat infor- 
mation required for the first broadcast is insufficient or 
that information transmitted as a mail is missed. 
[0011] Further, in the case of the above-mentioned 
digital VTR. it is considered to construct a receiving 
apparatus which receives a plurality of digital broad- 
casts from different channels or different providers or a 
plurality of digital broadcast data from different input 
sources such as digital VTRs. by integrating circuits of 
receivers each receiving a digital broadcast from a 
channel or a provider, or circuits for processing program 
data taken from data reproduced by the digital VTRs. 
[0012] In tiie case of analog broadcasting, since an 
analog broadcast receiving apparatus can be designed 
in a relatively simple circuit construction, the size of the 
apparatus itself is not so large, and it is easy to integrate 
plural receivers in one analog broadcast receiving 
apparatus. So, the cost of the apparatus can be sup- 
pressed. However, in the case of a digital broadcast 
data receiving apparatus, since the construction of each 
receiving circuit is complicated, if plural receivers are 
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simply integrated, the cost of the receiving apparatus 
Increases with the number of the receivers. In this case, 
the circuit scale and the cost of the receiving apparatus 
are equivalent to those in the case of buying a plurality 
of receivers for the respective broadcasts (channels or 
providers). Furthermore, since the circuit scale 
increases, the size of the receiving apparatus itself 
increases with the number of digital broadcasts to be 
received. 

SUMMARY QF THE INVENTION 

[0013] The present invention is made to solve the 
above-described problems and has for its object to pro- 
vide a digital broadcast data receiving apparatus with 
reduced circuit scale, which receives a plurality of digital 
broadcast data from different input sources at the same 
time, and displays data of a television program or the 
like included in the digital broadcast data received 
through one of the input sources on an external televi- 
sion receiver and, simultaneously, extracts information 
to be obtained for the viewer from data including in the 
digital broadcast data received through the other input 
source. 

[001 4] Other objects and advantages of the invention 
will become apparent from the detailed description that 
follows. The detailed description and specific embodi- 
ments described are provided only for illustration since 
various additions and modifications within the scope of 
the invention will be apparent to those of skill in the art 
from the detailed description. 

[001 5] According to a first aspect of the present inven- 
tion, there is provided a digital broadcast data receiving 
apparatus for receiving digital broadcast data in which 
program broadcast data relating to a program broadcast 
and data required for receiving the program broadcast 
are multiplexed as digital data, and processing the dig- 
ital broadcast data. This apparatus connprises: a plural- 
ity of broadcast data receiving means for receiving 
digital broadcast data supplied from a plurality of digital 
broadcast data sources, respectively; and parallel 
receiving means for receiving, from the digital broadcast 
data output from the plural broadcast data receiving 
means, object program broadcast data which are multi- 
plexed digital broadcast data including program broad- 
cast data relating to an object program broadcast to be 
viewed by the viewer, and received broadcast data 
which are digital broadcast data output from the broad- 
cast data receiving means different from the broadcast 
data receiving means which outputs the object program 
broadcast data, and the parallel receiving means per- 
forming the following processes according to time divi- 
sion multiplexing: a process of extracting program 
broadcast data relating to the object program broadcast 
to be viewed by the viewer from the object program 
broadcast data, and a process of extracting data includ- 
ing information to be obtained even when the viewer 
does not watch the broadcast, from the received broad- 



cast data. This apparatus displays the object program to 
be viewed by the viewer, which is supplied from one of 
the digital broadcast data sources, and simultaneously, 
6btains information to be received even when the viewer 

5 does not watch the digital broadcast including the infor- 
mation, which is supplied from the other digital broad- 
cast data source. Therefore, it is possible to avoid lack 
of information required when the viewer resumes watch- 
ing the digital broadcast which has not been viewed. 

10 and omission of a mail to the viewer transmitted in the 
digital broadcast which is not viewed. 
[0016] According to a second aspect of the present 
invention, in the digital broadcast data receiving appara- 
tus of the first aspect, at least one of the digital broad- 

is cast data sources is a digital data reproduction 
apparatus which is able to reproduce the digital broad- 
cast data, arKi program broadcast data relating to a pro- 
gram broadcast to be viewed by the viewer are selected 
from digital broadcast data reproduced by the digital 

20 data reproduction apparatus. This apparatus displays 
the object program to be viewed which is included in 
digital broadcast data recorded in a recording medium 
and. simultaneously, obtains information to be received 
which is transmitted in a digital broadcast which is not 

25 viewed by the viewer. Therefore, it is possit>le to avoid 
lack of information required when the viewer resumes 
watching the digital broadcast which has not been 
viewed, and omission of a mail to the viewer transmitted 
in the digital broadcast while the viewer watches the 

30 program reproduced by the digital VTR. 

[0017] According to a third aspect of the present 
invention, in the digrtal broadcast data receiving appara- 
tus of the first or second aspect, the parallel receiving 
means comprises: a plurality of input storage means 

35 each receiving, from one of the respective digital broad- 
cast data sources, the digital broadcast data in which 
the program broadcast data in packet format and the 
required data in packet format are multiplexed, to tem- 
porarily store the digital broadcast data: input selection 

40 means for sequentially taking the stored packets from 
tiie plural input storage means by repeating the process 
of selecting any of the input storage means in which at 
least one packet is stored and then taking the packet 
from the input storage means; and packet selection 

45 means for selecting, from a sequence of packets 
sequemially taken by the input selection means, only 
packets containing the object program broadcast data 
and packets containing the data including tiie informa- 
tion to be obtained even when the viewer does not 

50 watch tiie broadcast. Therefore, required packets can 
be simultaneously taken from the respective data 
received in parallel with the object program broadcast 
data. 

[0018] According to a fourth aspect of the present 
55 invention, in the digital broadcast data receiving appara- 
tus of the third aspect, the input selection means ena- 
bles a process of successively taking the packets at a 
rate higher than a rate obtained by multiplying the max- 
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irrtum value of data writing rate into the input storage 
means by the number of the input storage means. 
Therefore, there is no fear of omitting packets to be 
taken from the digital broadcast data supplied from the 
plural input sources. 

[001 9] According to a f tf^ aspect of the present inven- 
tion, in the digital broadcast data receiving apparatus of 
the third aspect, when at least one packet containing 
the object program broadcast data is stored in any of 
the input storage means, the input selection means 
selects this input storage means with priority to take the 
packet from this input storage means. Therefore, it is 
possible to read the packets of information relating to 
the object program to be viewed without omission, to 
display the program. 

[0020] According to a sixth aspect of the present 
invention, in the digital broadcast data receiving appara- 
tus of the first aspect, the parallel receiving means com- 
prises: a plurality of input storage means for receiving 
the digital broadcast data in packet format from the 
respective digital broadcast data sources to temporarily 
store the digital broadcast data; and unnecessary 
packet discarding means for taking only packets con- 
taining the object program broadcast data from the 
packets sipplied from the digital broadcast data 
sources, and when discarding packets containing data 
other than the object program broadcast data, taking 
the packets stored the input storage means and then 
discarding unnecessary packets other than packets 
containing the information to be obtained even when the 
viewer does not watch the broadcast. Therefore, 
required packets can be taken simultaneously from the 
program broadcast data and the received broadcast 
data. Furthermore, storage means for the program 
broadcast data, which requires a capacity for about two 
packets, is dispensed with, and selection of packets 
from the program broadcast data and the received 
broadcast data is done by using a single packet selec- 
tion circuit, whereby the circuit scale can be reduced. 
[0021] According to a seventh aspect of the present 
invention, in the digital broadcast data receiving appara- 
tus of the first aspect, the parallel receiving means com- 
prises: a plurality of input storage means for receiving 
the digital broadcast data from the respective digital 
broadcast data sources to temporarily store the digital 
broadcast data: packet taking/discarding selection 
means for taking only packets containing the object pro- 
gram broadcast data from the digital broadcast data 
supplied from the digital broadcast data sources, dis- 
carding packets containing data other than the object 
program broadcast data, and outputting packet discard 
information when the packets containing data other 
than the object program broadcast data are discarded; 
at least one piece of necessary packet selection means 
provided correspondingly to the input storage means, 
for selecting the input storage means which stores at 
least one packet when receiving tiie packet discard 
information, extracting the packets from the selected 



input storage means, and taking, from the extracted 
packets, packets including the information to be 
obtained even when the viewer does not watch the 
broadcast; and packet taking/output means for select- 

5 ing, on receipt of the packet discard information, the 
necessary packet selecting means from which unnec- 
essary packets are discarded by the packet taking/dis- 
carding selection means to output only necessary 
packets, and taking the necessary packets to be output. 

10 Therefore, required packets can be taken simultane- 
ously from the program broadcast data and the received 
broadcast data. Furthermore, storage means for the 
program broadcast data, which requires a capacity for 
about two packets, is dispensed with, whereby the cir- 

15 cuit scale can be reduced. 

[0022] According to an eightii aspect of tiie present 
invention, in the digital broadcast data receiving appara- 
tus of the first aspect, the parallel receiving means com- 
prises: packet taking/discarding selection means for 

20 selecting only packets containing the object program 
broadcast data from the digital broadcast data received 
by the digital broadcast data receiving apparatus to out- 
put these packets, discarding packets containing data 
otiier than the object program broadcast data, and out- 

25 putting packet discard information when the packets 
containing data other than tiie object program broad- 
cast data are discarded; at least one piece of desired 
packet selection means for selecting only packets which 
contain the digital broadcast data including the informa- 

30 tion to obtained even when the viewer does not 
watch the broadcast, from the digital broadcast data 
supplied from the digital broadcast data sources; at 
least one piece of desired packet input storage means 
provided correspondingly to tiie desired packet selec- 

35 tion means, for temporarily storing the packets including 
tiie information to be obtained even when the viewer 
does not watch the broadcast, which packets are output 
from tiie desired packet selection means: and desired 
packet taking/output means for selecting, on receipt of 

40 the packet discard information, the desired packet input 
storage means in which unnecessary packets are dis- 
carded by the packet taking/discarding selection means 
and so only necessary packets are stored, and taking 
the necessary packets from the selected desired packet 

45 input storage means to output these packets. Therefore, 
required packets can be taken simultaneously from the 
program broadcast data and the received broadcast 
data. Further, since only necessary information is 
selected and then it is temporarily stored in the input 

so storage means, unwanted overflow of the input storage 
means is avoided even when tiie number of packets of 
tiie program to be viewed increases, whereby the infor- 
mation to be obtained is received with high reliability. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0Q23] 

Figure 1 Is a block diagram Illustrating the structure 
of a digital broadcast data receiving apparatus 
according to a first embodiment of the present 
invention. 

Figure 2 Is a block diagram illustrating the detailed 
structure of a packet parallel receiving circuit shown 
in figure 1 . 

Figure 3 Is a diagram for explaining the operation of 
the packet parallel receiving circuit shown in figure 

2. 

Figure 4 Is a block diagram illustrating the structure 
of a digital broadcast data receiving apparatus 
according to second and third embodiments of the 
invention. 

Figure 5 is a block diagram illustrating the structure 
of a packet parallel receiving circuit according to the 
second emkxxdlment. 

Figure 6 is a diagram for explaining the operation of 
the packet parallel receiving circuit shown in figure 
5. 

Rgure 7 is a block diagram illustrating the structure 
of a packet parallel receiving circuit according to the 
third embodiment. 

Figure 8 is a diagram for explaining the operation of 
the packet parallel receiving circuit shown in figure 
7. 

Figure 9 is a block diagram illustrating the structure 
of a packet parallel receiving circuit according to a 
modification of the third embodiment. 
Rgure 10 is a diagram for explaining the operation 
of the packet parallel receiving circuit shown in fig- 
ure 9. 

Rgure 11 Is a block diagram illustrating the struc- 
ture of a digital broadcast data receiving apparatus 
according to a fourth embodiment of the present 
invention. 

Figure 1 2 is a block diagram illustrating the detailed 
structure of a packet parallel receiving circuit shown 
In figure 1 1 . 

Figure 13 is a diagram for explaining the operation 
of the packet parallel receiving circuit shown in fig- 
ure 12. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] Hereinafter, preferred emtxxjiments of the 
present invention will be described with reference to the 
drawings. The emtxxliments described hereinafter are 
merely examples, and the present invention is not 
restricted to these embodiments. Further, In the follow- 
ing description, it Is premised that the packet mode data 
transmission method based on the MPEG system 
standard (international standard) is employed for trans- 



mitting digital broadcast data. Further, it is premised 
that digital broadcast data is composed of program 
broadcast data relating to a program broadcast, and 
other data required for receiving the program broadcast 
5 (hereinafter referred to simply as "required data'O such 
as a program table, a mall to the viewer, an EMM (Enti- 
tiement Management Message) such as key Informa- 
tion, etc., and all of tiiese data are contained in packets. 

10 [Embodiment 1] 

[0025] A description will be given of a receiving appa- 
ratus 300 as a first emtxxiiment of the present invention, 
with reference to figures 1 -3. 

15 [0026] Figure 1 is a block diagram illustrating tiie 
structure of the receiving apparatus 300. 
[0027] The receiving apparatus 300 comprises a first 
receiving circuit 310, a second receiving circuit 320. a 
packet parallel receiving circuit 340, a memory access 

20 circuit 350, a memory 360. a CPU 370, and an AV 
expansion circuit 380. The first receiving circuit 310 is 
connected with a digital satellite broadcast antenna 
100, and the second receiving circuit 320 Is connected 
with a digital VTR 200. The AV expansion circuit 380 Is 

25 connected with a television receiver 400. 

[0028] Each of these components will be k^-iefly 
described hereinafter. 

[0029] The digital satellite broadcast antenna 100 
receives broadcast data of a satellite broadcast. The 
30 digital VTR 200 records digital broadcast data (hereinaf- 
ter referred to simply as "broadcast data") In a record 
medium, and reproduces the broadcast data from the 
record medium. 

[0030] The receiving apparatus 300 receives the 
35 broadcast data received by the digital satellite broad- 
cast antenna 100 and, simultaneously, the broadcast 
data reproduced by the digital VTR 200, and processes 
these broadcast data in parallel. 
[0031] The first receiving circuit 310 outputs the 
40 broadcast data received through the digital satellite 
broadcast antenna 100, as received data B, to the 
packet parallel receiving circuit 340. 
[0032] The second receiving circuit 320 outputs tiie 
broadcast data received from the digital VTR 200, as 
45 program data A, to the packet parallel receiving circuit 
340. 

[0033] In the following description, "program data A" 
> Indicates object program broadcast data in which pro- 
gram broadcast data relating to an object program 

50 broadcast to be viewed by the viewer are multiplexed. 
On the other hand, "received data B" indicates broad- 
cast data other than the above-mentioned object pro- 
gram broadcast data, such as key information for 
decoding, data relating to a program to be viewed by tiie 

55 viewer in another period of time, etc. 

[0034] The packet parallel receiving circuit 340 takes 
necessary data from the receive data B and the pro- 
gram data A, respectively, and outputs these data. This 
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process will be later described in more detail. 
[0035] The memory access circuit 350 writes and 
records the data output from the packet parallel receiv- 
ing drcuft 340 in the menrory 360. 
[0036] The memory 360 stores the data output from 
the packet parallel receiving circuit 340, according to 
instruction of the memory access circuit 350. 
[0037] The CPU 370 gives instructions for operation to 
the packet parallel receiving circuit 340» the memory 
access circuit 350. and the memory 360. 
[0038] The AV expansion circuit 380 reads video data 
and audio data recorded in the memory 360 by using 
the memory access circuit 350. and reproduces (i.e., 
expands) these data as a video signal and an audio sig- 
nal to be output. 

[0039] The television receiver 400 displays and out- 
puts the video signal and the audio signal reproduced 
by the AV expansion circuit 380, respectively 
[0040] The packet parallel receiving circuit 340 will be 
desaibed in more detail with reference to figure 2. 
[0041 ] Figure 2 is a block diagram illustrating the inter- 
nal structure of the packet parallel receiving circuit 340 
shown in figure 1. 

[0042] With reference to figure 2, the packet parallel 
receiving circuit 340 comprises a first input FIFO 341 , a 
second input FIFO 342, an input selection circuit 343, a 
packet selection circuit 344, and a data extraction circuit 
345. 

[0043] These components will be briefly described 
hereinafter. 

[0044] The first input FIFO 341 successively stores 
the received data B supplied from the first receiving cir- 
cuit 310. 

[0045] The second input FIFO 342 successively 
stores the program data A supplied from the second 
receiving circuit 320. 

[0046] Each of the first and second FIFOs 341 and 

342 outputs a read request to the input selection circuit 

343 when at least one packet of data is stored in it. 
[0047] In response to the read requests from the first 4o 
FIFO 341 and the second FIFO 342, the input selection 
circuit 343 reads the receive data B and the program 
data A from the first FIFO 341 and the second FIFO 
342. respectively, and outputs these data to the packet 
selection circuit 344. 45 
[0048] The packet selection circuit 344 selects, from 
the program data A. packets containing program broad- 
cast data relating to a program broadcast to be viewer 

by the viewer, and selects, from the receive data B, 
packets containing required data to be received and so 
obtained even when the viewer does not watch the dig- 
ital broadcast. 

[0049] The data extraction circuit 345 extracts the 
video and audio information and the required data from 
the packets selected by the packet selection circuit 344, 55 
and performs decoding or the like. 
[0050] The above-mentioned required data are data 
which are required even when the viewer does not 



watch the digital broadcast for example, an EMM such 
as key information for decoding, or a mail to the viewer. 
Accordingly, even when the viewer does not watch the 
digital broadcast the receiving apparatus must receive 
the digital broadcast data to obtain the required informa- 
tion. So, in the receiving apparatus 300 of this first 
erTt>odiment, even when the viewer watches a digital 
broadcast program, the packet parallel receiving circuit 
340 receives the received broadcast data B other than 
the program broadcast data A relating to the digital 
broadcast program being viewed, and processes the 
data. 

[P051] Next, tiie operation of the receiving apparatus 
300 will be described with reference to figure 3. 
[0052] Figure 3 is a diagram for explaining the opera- 
tion of the packet parallel receiving circuit 340 shown in 
figure 2. In figure 3, to simplify the description, "program 
data A" is illustrated as broadcast data comprising three 
kinds of packets, "program 1". "program 2" and "pro- 
gram 3", but actually the program data A further 
includes packets of "EMM" such as key information 
required for displaying the respective programs. Each 
program comprises video and audio packets. Further, 
aitiiough "received data B" Includes packets of "EMM", 
it may include packets of other required data such as 
mails and program tables. 

[0053] The operation of the receiving apparatus 300 
will be described for tiie case where broadcast data 
from the digital satellite broadcast antenna 100 and 
broadcast data reproduced from the recording medium 
of tiie digital VTR 200 are received simultaneously, that 
is, while playing back the digital VTR 200. information to 
be obtained is received from broadcast data transmitted 
in a digital satellite broadcast. 

[0054] Initially, the broadcast data reproduced by the 
digital VTR 200 is input to the second receiving circuit 
320 of the receiving apparatus 300. On the other hand, 
the broadcast data receive by the digital satellite 
broadcast antenna 100 is input to the first receiving cir- 
cuit 310 of the receiving apparatus 300. 
[0055] Then, the first receiving circuit 310 outputs tiie 
input broadcast data, as received data B. to the packet 
parallel receiving circuit 340, while the second receiving 
circuit 320 outputs the input broadcast data, as program 
data A. to the packet parallel receiving circuit 340. For 
exanrple, as shown in figure 3, tiie former is output as 
"program data A" in which packets of "program 1 ", "pro- 
gram 2" and "program 3" are arranged at random, and 
the latter is output as "received data B" in which packets 
of "EMM", "program 4". and "program 5" are arranged at 
random. 

[0056] In the packet parallel receiving circuit 340, tiie 
received data B from the first receiving circuit 310 is 
stored in the first input FIFO 341 while the program data 
A from the second receiving circuit 320 is stored in the 
second input FIFO 342. 

[0057] When at least one packet of data is stored in 
each of ttie first FIFO 341 and the second FIFO 342, 



10 



IS 



20 



2S 



30 



6 



11 



EP0967745A2 



12 



each of these FIFOs outputs a read request to the input 
selection circuit 343. 

[0058] In response to the read request from the first 
FIFO 341 » the input selection circuit 343 reads the pack- 
ets of the received data B from the first input FIFO 341 . s 
Further, in response to the read request from the sec- 
ond FIFO 342. the input selection circuit 343 reads the 
packets of the program data A from the second FIFO 
342. These packets are output to the packet selection 
circuit 344. At this time, the output packets are distin- io 
guished by only packet identifiers (PIDs). Since the 
. packets supplied from different digital broadcast input 
sources and having the same PID cannot be distin- 
guished, the input selection circuit 343 makes a distinc- 
tion between the packets read from the program data A is 
and the packets read from the received data B when 
outputting the packets. 

[0059] The packet reading rate is twice or more as 
high as the higher one between the data writing rate into 
the first FIFO 341 and the data writing rate into the sec- 20 
ond FIFO 342. Thereby, the packets of both the program 
data A and the received data B can be read without 
omission. When readout of packets from the second 
FIFO 342 is performed prior to readout of packets from 
the first FIFO 341 , even if the reading rate is not twice or 25 
more as high as the higher writing rate, at least the 
packets of the program data A can be read without 
omission to display the program. In this case, although 
the packets of the received data B cannot be completely 
read, since the packets containing EMM are transmitted 30 
repeatedly with respect to the packets of the same con- 
tent, some omission is negligible. 
[0060] In the packet parallel receiving circuit 340, as 
shown in figure 3 by "output C from first input FIFO", 
"output D from second input FIFO", and "output E from 35 
input selection circuit", when data of at least one packet 
of "program 1" is stored in the first input FIFO 341 . the 
input selection circuit 343 reads the packet of "program 
1 " in response to a read request from the FIFO 341 , and 
outputs it to the packet selection circuit 344. When data 4o 
of at least one packet of "EMM" is stored in the second 
input FIFO 342, the input selection circuit 343 reads the 
packet of "EMM" in response to a read request from the 
FIFO 342. and outputs it to the packet selection circuit 
344. Accordingly, the packets read from the first and 4S 
second input FIFOs 341 and 342 are multiplexed time- 
wise when they are output from the input selection cir- 
cuit 343, 

[0061] Next, the packet selection circuit 344 selects, 
from the program data A, packets relating to a program so 
to be viewed by the viewer, i.e., packets containing 
video information and audio information relating to the 
program to be viewed (program broadcast data). Fur- 
ther, the packet selection circuit 344 selects, from the 
received data B, packets containing information relating 55 
to a program to be viewed by the viewer, i.e., packets 
containing EMM such as key information for decoding 
coded data of the program to be viewed. For example, in 



figure 3, as shown by "output E from input selection cir- 
cuit" and "output F from packet selection circuit", 
anrangst the packets relating to "program 1", "program 
2" and "program 3" which are arranged at random in the 
program data A. only the packets containing data of the 
program to be viewed {in this case, "program 1") are 
selected. Further, amongst the packets relating to 
"EMM", "program 4", and "program 5" which are 
arranged at random in the received data B, only the 
packets containing "EMM" are selected. The program to 
be viewed by the viewer is informed by the CPU 370 to 
the packet selection circuit 344 in the packet parallel 
receiving circuit 340. 

[0062] The data exti-actibn circuit 345 extracts the 
video and audio information from the packets which 
contain the program broadcast data and are selected by 
the packet selection drcurt 340. and extracts the EMM 
from the packets which contain the EMM, to output 
tiiese data to the memory access circuit 350. In oider to 
decode the coded video and audio information, a 
decoding key set by the CPU 370 is employed, and the 
decoded infornnation is transmitted to the memory 
access circuit 350. 

[0063] The memory access circuit 350 stores the pro- 
gram broadcast data relating to tiie program to be 
viewed and the EMM. which are exb-acted by the data 
extraction circuit 345. in the memory 360. 
[0064] The AV expansion circuit 380 reads the pro- 
gram broadcast data (video and audio information) 
stored in the memory 360 by using the memory access 
circuit 350. expands these data, and outputs the 
expanded data to the television receiver 400. 
[0065] The tele^sion receiver 400 displays and out- 
puts a video signal and an audio signal processed by 
the AV expansion circuit 380. respectively 
[0066] Further, according to the operation of the 
viewer, the CPU 370 reads the mail information or the 
information relating to the operation of the receiving 
apparatus 300 from the memory 360 by using the mem- 
ory access circuit 350. reproduces the infornnation in the 
AV expansion circuit 380, and displays the reproduced 
information on the television receiver 400. 
[0067] When playback of the digital VTR 200 is ended 
and a digital satellite broadcast is received through the 
digital satellite broadcast antenna 100. the CPU 370 
reads the key information for decoding from the memory 
360 by using the memory access circuit 350. arKi uses 
this key information for decoding the coded digital 
broadcast received through the antenna 100. 
[0068] As described above, the receiving apparatus 
300 of this first embodiment receives broadcast data 
from two kinds of digital broadcast Input sources, and 
outputs these data to the packet parallel receiving circuit 
340 having two input FIFOs 341 and 342 which tempo- 
rarily store the respective broadcast data. When at least 
one packet of data is stored in each of the two input 
FIFOs 341 and 342, the input selection circuit 343 suc- 
cessively takes the packets from the input FIFOs 341 
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and 342, and the packet selection, circuit 344 selects, 
from these packets, only packets containing Infornnation 
relating to the program to be viewed and packets con- 
taining EMM. Therefore, the receiving apparatus 300 
displays the broadcast program desired by the viewer 
on the television receiver 400 so that the viewer can 
watch it and. simultaneously, receives required data 
which is to be obtained even when the viewer does not 
watch the digital broadcast including the required data 
(e.g., a decoding key and a mail to the viewer transmit- 
ted in a digital broadcast received by the digital satellite 
broadcast antenna 100). Therefore, it is possible to 
avoid lack of information required when the viewer 
resumes watching the digital broadcast which has not 
been viewed, and omission of a mail to the viewer trans- 
mitted in the digital broadcast which is not viewed. 
[0(^9] Since the broadcast data from which the infor- 
mation relating to the program to be viewed are those 
reproduced by the digital VTR 200. the receiving appa- 
ratus 300 displays the program included in the broad- 
cast data recorded in the recording medium of the 
digital VTR 200 so that the viewer can watch it and. 
simultaneously, receives necessary information trans- 
mitted in the digital broadcast which is not viewed. 
Therefore, it is possible to avoid lack of information 
required when the viewer resumes watching the digital 
broadcast, and omission of a mail to the viewer which is 
transmitted in the digital broadcast while the viewer 
watches the program reproduced by the digital VTR 
200. 

[0070] Further, since the packet reading rate of the 
input selection circuit 343 is twice or more as high as the 
higher one between the data writing rate to the first 
FIFO 341 and the data writing rate to the second FIFO 
342, the packets to be extracted from the two kirxJs of 
input data are completely extracted without omission. 
[0071] Furthermore, when at least one packet is 
stored in the first input FIFO 341 or the second input 
FIFO 342 (input storage means which temporarily 
stores program broadcast data), the input selection cir- 
cuit 343 (input selection means) selects the input FIFO 
with priority to take the packets stored in the FIFO. 
Therefore, the packets relating to the program to be 
viewed are read without omission to display the pro- 
gram. 

[0072] Further, required data (e.g.. a program table, a 
mail to the viewer, etc.) of a program broadcast which is 
ot>tained while receiving broadcast data of another pro- 
gram broadcast can be used by the CPU to control the 
receiver when it receives broadcast data of the program 
broadcast, or to provide the viewer with the program 
table or the mail. Further, even when the viewer 
watches a program (broadcast), the latest program 
table or a mail to the viewer transmitted in another 
broadcast received can be overlapped with the program 
being viewed, or it can be displayed by interrupting dis- 
play of the program being viewed. 
[0073] In this first embodiment, emphasis has been 



placed on the case where information transmitted in a 
digital satellite broadcast is received while playing back 
the digital VTR. However, this first embodiment is also 
applicable to a case where information transmitted in a 

5 digital broadcast is received while receiving another dig- 
ital broadcast. Further, this first emtxxliment is not 
restricted to the case where broadcast data supplied 
from two kinds of digital broadcast input sources are 
received in parallel. That is. parallel receiving of broad- 

70 cast data from three or more input sources is also pos- 
sible by providing the apparatus with three or more 
FIFOs and an input selection circuit adapted to these 
inputs. In this case, the input selection circuit reads data 
at a rate which is obtained by multiplying the maximum 

15 value of the data writing rates to the plural input FIFOs 
by the number of the input FIFOs, whereby unwanted 
omission of packets is avoided. 
[0074] Furthermore, in this first embodiment, empha- 
sis has been placed on the case where information 

20 which is included in a digital broadcast and is to be 
received even when the viewer does not watch the pro- 
gram of the digital broadcast, is EMM. However, the 
information is not restricted to EMM. Other information 
required for the operation of the receiving apparatus. 

25 such as a program table, may be received while the 
viewer watches another broadcast. 
[0075] Moreover, in this first embodiment, the packet 
parallel receiving circuit 340 shown in figure 2 includes, 
as input FIFOs for storing input data, two separated 

30 input FIFOs, i.e., the first input FIFO 341 which stores 
the received data B supplied from the first receiving cir- 
cuit 310 and the second input FIFO 342 which stores 
the program data A supplied from the second receiving 
circuit 320. However, these two input FIFOs 341 and 

35 342 may be implemented by using one memory and 
defining two storage areas for these input FIFOs in the 
memory. Further, in the case where broadcast data 
from three or more digital broadcast input sources are 
received in parallel, it is possible to implement input 

40 FIFOs for temporarily storing these input broadcast 
data, as three or more FIFO areas in one memory. 

[Second Embodiment] 

45 [0076] Hereinafter, a description will be given of a 
receiving apparatus 500 according to a second enntxxJ- 
iment of the invention, with reference to figures 4-6. 
The receiving apparatus 500 is obtained by adding an 
input switching circuit 530 to the structure of the receiv- 

so ing apparatus 300 of the first embodiment and altering 
part of the structure of tiie packet parallel receiving cir- 
cuit 340. 

[0077] Figure 4 is a block diagram illustrating the 
structure of tiie receiving apparatus 500. In figure 4, tiie 
55 same reference numerals as those shown in figure 1 
denote the same or corresponding parts and, therefore, 
do not require repeated description. Only components 
different from those shown in figure 1 will be described 
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hereinafter. 

[0078] A first receiving circuit 510 receives broadcast 
data received by a digital satellite broadcast antenna 
100. and outputs tfie data to an input switching circuit 
530. 

[0O79] A second receiving circuit 520 receives broad- 
cast data reproduced by a digital VTR 200, and outputs 
the data to the Input switching circuit 530. 
[0080] On receipt of the two pieces of broadcast data 
output from the first and second receiving circuits 510 
and 520. the input switching circuit 530 outputs one of 
these broadcast data which Is to be viewed, as program 
data A, and the other broadcast data, as received data 
B, to a packet parallel receiving circuit 540. In this sec- 
ond embodiment, the Input switching circuit 530 outputs 
the broadcast data which is output from the digital VTR 
200 and includes a program to be viewed as the pro- 
gram data A, and outputs the broadcast data which is 
received by the digital satellite broadcast antenna 100 
as the received data B. 

[0081] The packet parallel receiving drcuit 540 takes 

the received data B and the program data A in parallel 

from the input switching circuit 530 and outputs these 

data to a memory access circuit 350. 

[0082] Next, the packet parallel receiving circuit 540 

will be described in more detail. 

[0083] Rgure 5 Is a block diagram illustrating the 

structure of the packet parallel receiving circuit 540. 

Hereinafter, constituents of this circuit will be briefly 

described. 

[0084] An Input FIFO 541 successively stores the 
received data B output from the input switching drcuit 
530. The input FIFO 541 is able to store about two pack- 
ets of data. 

[0085] An input selection circuit 542 receives the pro- 
gram data A from the input switching circuit 530 and out- 
puts the data. In its normal state. When the input 
selection circuit 542 receives a packet selection result 
signal which is described later, it receives the received 
data B from the input FIFO 541 and outputs the data. 
[0086] A packet selection drcuit 543 selects packets 
containing program broadcast data relating to the pro- 
gram to be viewed, from the program data A output from 
the input selection drcuit 542. Further, It selects packets 
containing information to be received, from the received 
data B. 

[0087] A data extraction circuit 544 extracts the video 
and audio information and the required data from the 
packets selected by the packet selection circuit 543, 
and performs decoding. 

[0088] The operation of the packet parallel receiving 
circuit 540 so constructed is shown in figure 6. In figure 
6, like the description for the first enntxKliment shown in 
figure 3, the program data A is simplified as broadcast 
data comprising packets of "program r, "program 2", 
and "program 3". Actually, the program data A includes 
packets of "EMM" such as key information required for 
display of the respective programs. Further, each pro- 



gram comprises video and audio packets. 
[0089] Next, the operation of the receiving apparatus 
500 will be described with reference to figures 4-6. Also 
in this second emtxxliment, as in the first embodiment. 

5 the receiving apparatus 500 receives the data from the 
digital satellite broadcast antenna 100 simultaneously 
with the data from the recording medium of the digital 
VTR 200, i.e., it receives "EMM" from the digital broad- 
cast received by the digital satellite broadcast antenna 

10 100 while the viewer watches "program 1" which is 
played back by the digital VTR 200. 
[0090] The broadcast data reproduced by the digital 
VTR 200 is input to the second receiving drcuit 520 of 
the digital broadcast data receiving apparatus 500. 

IS Meanwhile, the broadcast data received by the digital 
satellite broadcast antenna 100 is input to the first 
receiving circuit 510 of the receiving apparatus 500. 
[0091 ] The first and second receiving circuits 51 0 and 
520 output the input broadcast data to the input switch- 

20 ing circuit 530. 

[0092] The input switching circuit 530 outputs the 
broadcast data from the first receiving circuit 510, as 
"received data B" in which packets of "EMM", "program 
4", and "program 5" are arranged at random, to the 

25 packet parallel receiving circuit 540. Further, the input 
switching circuit 530 outputs the broadcast data from 
the second receiving drcuit 520. as "program data A" in 
which packets of "program 1", "program 2", and "pro- 
gram 3" are an^nged at random, to the packet parallel 

30 receiving circuit 540. 

[0093] On receipt of the received data B and the pro- 
gram data A, the packet parallel receiving circuit 540 
temporarily stores the received data B in the input FIFO 
541 , and inputs the program data A to the input selec- 
ts tion drcuit 542. 

[0094] The input selection circuit 542 outputs the 
packets of "program 1 " of the program data A, in its nor- 
mal state (I in figure 6). 

[0095] When the packets of the program data A which 

40 are output from the input selection drcuit 542 are the 
packets of "program 1" relating to the program to be 
viewed, the packet selection circuit 543 selects and out- 
puts these packets of "program 1 " (J in figure 6). On the 
other hand, when the packets of the program data A are 

45 the packets of "program 2" or "program 3" having no 
relation with the program to be viewed, the packet 
selection drcuit 543 discards these packets and informs 
this result as a packet selection result signal (G in figure 
6) to the input selection circuit 542. 

50 [0096] When the input selection circuit 542 receives 
the packet selection result signal (G in figure 6) from the 
packet selection circuit 543 and at least one packet is 
stored in the input FIFO 541. the input selection circuit 
542 selects the packets of "EMM" of the received data B 

55 from the input FIFO 541 (H in figure 6) and outputs the 
packets of "EMM" (I in figure 6). Since the input FIFO 
541 can store about two packets of data as described 
above, the packets of the received data B (i.e.. "EMM", 
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"program 4", "program 5". "EMM", "program 5" ...) are 
successively input to the FIFO 541. However, depend- 
ing on the frequency of selection by the input selection 
circuit 542, there occurs a problem that the FIFO 541 
cannot temporarily store all the packets of the received 
data B and thereby some packets are omitted (H in fig- 
ure 6). However, generally the packets containing 
"EMM" are repeatedly transmitted with respect to the 
same content and. therefore, some omission is negligi- 
ble. Further, this problem can be easily solved by 
increasing the storage capacity of the Input FIFO 541 . 
[0097] When the packets of the program data B which 
are output from the input selection circuit 542 are the 
packets of "EMM" containing EMM. the packet selection 
circuit 543 selects and outputs these packets. When the 
packets of the program data B are the packets of "pro- 
gram 4" or "program 5" containing no EMM, the packet 
selection circuit 543 discards these packets (J in figure 
6). 

[0098] On receipt of the packets output from the 
packet selection circuit 543, the data extraction circuit 
544 takes the video and audio information relating to the 
program to be viewed from the packets of "program 1" 
containing the program broadcast data relating to the 
program to be viewed, and takes the EMM from the 
packets of "EMM". 

[0099] A memory access circuit 350 stores, in a mem- 
ory 360, the program broadcast data relating to the pro- 
gram to be viewed and the required data, which are 
extracted by the data extraction circuit 544. 
[0100] An AV expansion circuit 380 reads the video 
information and the audio information stored in the 
memory 360 by using the memory access circuit 350. 
and expands the video and audio information to be out- 
put. 

[0101] A television receiver 400 displays and outputs 
the video signal and the audio signal expanded by the 
AV expansion circuit 380. respectively 
[01 02] According to the operation of the viewer, a CPU 
370 reads mail information or information relating to the 
operation of the receiving apparatus 500 from the mem- 
ory 360 by using the memory access circuit 350. repro- 
duces the information by tiie AV expansion circuit 380. 
and displays the reproduced information on the televi- 
sion receiver 400. 

[01 03] When playback of the digital VTR 200 is ended 
and the digital broadcast is received through the digital 
satellite broadcast antenna 100, the CPU 370 reads the 
key Information for decoding which is stored in the 
memory 360. by using tiie memory access circuit 350. 
and uses this key for decoding the coded broadcast 
data. 

[0104] As described above, the receiving apparatus 
500 of this second emt^iment receives broadcast data 
from two channels of digital broadcast data input 
sources and outputs these data to the packet parallel 
receiving circuit 540. In the packet parallel receiving cir- 
cuit 540. the packet selection circuit 543 receives pro- 



gram broadcast data from the input selection circuit 
542, and selects packets containing information relating 
to the program to be viewed to output these packets. 
When the packet selection circuit 543 discards other 

5 packets, it informs this effect to the input selection circuit 
542. The input selection circuit 542 takes packets from 
the input FIFO 541 which temporarily stores the 
received broadcast data and outputs these packets, and 
the packet selection circuit 543 takes only the packets of 

10 EMM from the packets output from tiie input selection 
circuit 542. Therefore, while the viewer watches the pro- 
gram displayed, the receiving apparatus 500 can 
receive the information to be received (e.g., a decoding 
key. a mail to the viewer, etc.) which is transmitted in a 

15 digital broadcast that is not viewed by the viewer. There- 
fore, it is possible to avoid lack of information required 
when the viewer resumes watching the digital broadcast 
which has not been viewed, and omission of a mail to 
tiie viewer ti-ansmitted in the digital broadcast which is 

20 not viewed. 

[0105] Furthermore, an input FIFO for the program 
broadcast data, which requires a capacity for about two 
packets, is dispensed with, and selection of packets 
from the program broadcast data and tiie received 

25 broadcast data is done by using a single packet selec- 
tion circuit, whereby the circuit scale can be reduced. 
Further, in the input selection circuit, It is possible to 
suppress the throughput wrtiiout making the processing 
rate higher tiian the data reading rate into the input 

30 FIFO. 

[0106] Furtiier, information (e.g., a program table, a 
mail to the viewer, etc.) of a program broadcast which is 
obtained while receiving broadcast data of another pro- 
gram broadcast can be used by the CPU to control tiie 
35 receiver when it receives broadcast data of the program 
broadcast, or to provide the viewer witii the program 
tattle or the mail. Further, even when the viewer 
watches a program (broadcast), the latest program 
table or a mail to the viewer transmitted in another 
40 broadcast received can be overlapped with the program 
being viewed, or it can be displayed by Interrupting dis- 
play of the program being viewed. 
[01 07] Also in this second emtxxjiment, emphasis has 
been placed on the case where information transmitted 
45 in a digital broadcast received by the digital satellite 
broadcast antenna is received while playing back the 
digital VTR. However, this second embodiment is also 
applicable to a case where information transmitted in a 
digital broadcast Is received while receiving another dig- 
so rtal broadcast. Furtiier, tiie second embodiment is not 
restricted to the case where Ixoadcast data from two 
channels of digital broadcast input sources are received 
in parallel. Parallel receiving of broadcast data from 
three or more digital broadcast input sources is also 
55 possitDle by providing the apparatus with two or more 
input FIFOs, a second packet selection circuit, and an 
input selection circuit adapted to tiie plural inputs. 
[01 08] Furthermore, while in this second embodiment 
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the information which is included in a digital broadcast 
and is to be received even when the viewer does not 
watch the program of the digital broadcast, is EMM, it is 
not restricted to EMM. Other information required for the 
operation of the digital broadcast data receiving appara- 5 
tus, such as a program table, may be received while the 
viewer watches another broadcast. 

[Embodiment 3] 

70 

[0109] Hereinafter, a description will be given of a 
receiving apparatus 700 according to a third emtxxii- 
ment of the invention, with reference to figures 4, and 
7-10. The receiving apparatus 700 is obtained by alter- 
ing part of the structure of the packet parallel receiving is 
circuit 540 of the second embodiment. 
[01 1 0] Since the structure of the receiving apparatus 
700 of this third embodiment is identical to that of the 
receiving apparatus 500 of the second embodiment, fig- 
ure 4 is used to describe the apparatus 700. Further, fig- 20 
ure 7 is a block diagram illustrating the structure of the 
packet parallel receiving circuit 710. 
[0111] Initially, the constituents of the packet parallel 
receiving circuit 710 will be described. In figure 7, tiie 
same reference numerals as those shown in figure 5 25 
denote the same or corresponding parts and, therefore, 
do not require repeated description. 
[01 12] A first packet selection circuit 545 receives the 
program data A from the input switching circuit 530, and 
outputs tills to the input selection circuit 542. 30 
[01 13] A second packet selection circuit 546 receives 
the received data B from the Input FIFO 541, and out- 
puts this to the input selection circuit 542. 
[01 1 4] In tiiis third embodiment, the Input selection cir- 
cuit 542 receives the program data A not from tfie input 3S 
switching circuit 530 but from the first packet selection 
circuit 545. and outputs this to the data exb-action circuit 
544. Further, it receives the received data B not from the 
Input FIFO 541 but from the second packet selection cir- 
cuit 546, and outputs this to the data extraction drcutt 40 
544. 

[0115] The operation of the packet parallel receiving 
circuit 710 so consti-ucted is shown in figure 8. 
[0116] In figure 8. like the first and second emtxxji- 
ments, the program data A is simplified as broadcast 4s 
data comprising packets of "program 1", "program 2", 
and "program 3". Actually, the program data A includes 
packets of EMM such as key information required for 
display of tiie respective programs. Furtiier. each pro- 
gram comprises video and audio packets. so 
[Oil 7] Next, the operation of the receiving apparatus 
700 will be described with reference to figures 4. 7 and 
8. Also in this third embodiment, the receiving appara- 
tus 700 receives the data from the digital satellite broad- 
cast antenna 1 00 simultaneously with the data from the ss 
recording medium of the digital VTR 200. i.e., it receives 
"EMM" from tiie digital broadcast received by the digital 
satellite broadcast antenna 100 while the viewer 



watches "program 1" which is played back by the digital 
VTR 200. 

[0118] Initially, as described for the second emtxxJi- 
ment, the broadcast data reproduced by the digital VTR 
200 is input to the second receiving circuit 520 of the 
receiving apparatus 700 and output from the input 
switching circuit 530 as program data A. Meanwhile, the 
broadcast data received by the digital satellite broad- 
cast antenna 1 00 is input to the first receiving circuit 51 0 
of the receiving apparatus 700 and output from the input 
switching circuit 530 as received data B. 
[0119] The packet parallel receiving circuit 540 
receives tiie received data B and the program data A. In 
the packet parallel receiving circuit 540, the received 
data B is temporarily stored in the input FIFO 541 while 
the program data A is input to the first packet selection 
circuit 545. 

[01 20] When the packets of tiie program data A which 
are output from the input switching circuit 530 are the 
packets of "program 1" relating to the program to be 
viewed, the first packet selection circuit 545 selects and 
outputs these packets (K in figure 8). On the other hand, 
when the packets of the program data A are the packets 
of "program 2" or "program 3" having no relation with tiie 
program to be viewed, the first packet selection circuit 
545 discards these packets, sets a first packet selection 
result signal (L in figure 8) indicating this at "High", and 
outputs this signal to the input selection circuit 542 and 
the second packet selection circuit 546. 
[0121] When the second packet selection circuit 546 
receives tiie first packet selection result signal of "High" 
(L In figure 8) and at least one packet is stored in the 
input FIFO 541 , the second packet selection circuit 546 
selects the packets of the received data B from the input 
FIFO 541 (M in figure 8). When the selected packets are 
the packets of "EMM" containing EMM. the second 
packet selection circuit 546 outputs these packets, and 
when the selected packets are tiie packets of "program 
4" or "program 5". the selection circuit 546 discards 
these packets (N in figure 8). 

[01 22] Depending on the frequency of selection by the 
second packet selection circuit 546, there occurs a 
problem that the FIFO 541 cannot temporarily store all 
the packets of the received data B and thereby some 
packets of "EMM" are omitted (M in figure 8). However, 
as described for the second embodiment, some omis- 
sion is negligible. Further, this problem can be easily 
solved by increasing the storage capacity of the input 
FIFO 541. 

[0123] When tiie first packet selection result signal is 
"Low" (L In figure 8), the input selection circuit 542 
receives the packets of "program 1" containing the pro- 
gram broadcast data of the program to be viewed from 
the first packet selection circuit 545. and outputs these 
packets to the data extraction circuit 544. When the first 
packet selection result signal is "High" (L in figure 8), the 
input selection circuit 542 receives the packets of 
"EMM" from the second packet selection circuit 546. 
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and outputs these packets to the data extraction drcuit 
544 (O in figure 8). 

[0124] The data extraction circuit 544 extracts the 
video and audio information from the packets output 
from the input selection circuit 542 and. if the informa- 
tion is coded, it decodes the coded information. Further, 
the data extraction circuit 544 extracts the EMM and 
other information and outputs them. 
[0125] Thereafter, as described for the second 
embodiment, the memory access circuit 350 stores, in 
the memory 360. the information relating to the program 
to be viewed and the EMM such as key information, 
which are extracted by the data extraction circuit 544. 
The AV expansion circuit 380 reads the video and audio 
information stored in the memory 360 by using the 
memory access circuit 350, and expands the informa* 
tion to be output. 

[0126] According to the operation of the viewer, the 
CPU 370 reads mail Information or information relating 
to the operation of the receiving apparatus 700 from the 
memory 360 by using the memory access circuit 350, 
reproduces the information by the AV expansion circuit 
380. and displays the reproduced information on the tel- 
evision receiver 400. 

[01 27] When playtDack of the digital VTR 200 is ended 
and the digital satellite broadcast is received, the CPU 
370 reads the key information for decoding from the 
memory 360 by using the memory access circuit 350. 
and uses this key for decoding the coded broadcast 
data. 

[0128] Hereinafter, a receiving apparatus 800 accord- 
ing to a modification of the third embodiment in which 
part of the packet parallel receiving circuit 710 is 
altered, will be described with reference to figures 4 and 
9. 

[0129] Since the structure of the receiving apparatus 
800 of this modification is identical to that of the receiv- 
ing apparatus 500 of the second embodiment, figure 4 
is used to describe the apparatus 800. Further, figure 9 
is a block diagram illustrating the structure of a packet 
parallel receiving circuit 810 according to the modifica- 
tion. 

[0130] In figure 9. the same reference numerals as 
those shown in figure 7 denote the same or correspond- 
ing parts. The constituents of the packet parallel receiv- 
ing circuit 810 are kJentical to those of the packet 
parallel receiving circuit 710 shown in figure 7. However, 
in figure 9, tiie positions of the second packet selection 
circuit 546 and the input FIFO 541 are different from 
those in figure 7. To be specific, the second packet 
selection circuit 546 receives tine received data B not 
from the input FIFO 541 but from the input switching cir- 
cuit 540. and outputs the data to tiie Input FIFO 541. 
The input FIFO 541 receives the received data 6 not 
from the input switching circuit 540 kxjt from the second 
packet selection circuit 546. and outputs the data to the 
input selection circuit 542. Further, the first packet 
selection circuit 545 does not output the first packet 



selection result signal to the second packet selection 
circurt 546. 

[0131] The operation of the packet parallel receiving 
circuit 810 so constructed is illustrated in figure 10. 

5 [01 32] In figure 10. as described for the third embodi- 
ment shown in figure 8. the program data A is simplified, 
and each program comprises video and audio packets. 
[0133] Next, the operation of tiie receiving apparatus 
800 will be described with reference to figures 4, 9 and 

10 1 0, placing enphasis on the operation of the packet par- 
allel receiving circuit 810 shown in figure 9. 
[01 34] The received data B and tiie program data A 
are input to the packet parallel receiving circuit 810 
shown in figure 9 in the same manner as described for 

IS the packet parallel receiving circuit 710 shown in figure 
7. However, the program data A and the received data B 
are input to the first packet selection circuit 545 and the 
second packet selection circuit 546. respectively. 
[01 35] When the packets of the input program data A 

20 are the packets of "program 1 " relating to the program to 
be viewed, tiie first packet selection drcuit 545 selects 
and outputs these packets (P in figure 10). When the 
packets of the program data A are the packets of "pro- 
gram 2" or "program 3" having no relation with the pro- 

25 gram to be viewed, tiie first packet selection circuit 545 
discards these packets, and outputs a first packet selec- 
tion result signal (Q in figure 10) indicating tiiis to the 
input selection circuit 542. 

[0136] On the other hand, when the packets of the 
30 input received data B are the packets of "EMM" contain- 
ing EMM. the second packet selection circuit 546 tem- 
porarily stores these packets in the input FIFO 541. 
When the packets of the received data B are the pack- 
ets of "program 4" or "program 5". the second packet 
35 selection circuit 546 discards these packets (R in figure 
10). 

[0137] When the first packet selection circuit 545 
selects the packets relating to "program 1". i.e., when 
the first packet selection result signal is "Low" (Q in fig- 

40 ure 10). the input selection circuit 542 receives the 
packets of "program 1" containing the program broad- 
cast data of the program to be viewed from the first 
packet selection circuit 545, and outputs these packets 
to the data extraction circuit 544 (T in figure 10). When 

45 the first packet selection result signal is "High" (Q in fig- 
ure 10) and at least one packet of data is stored in the 
input FIFO 541, the input selection circuit 542 reads the 
packets of "EMM" from the input FIFO 541 (S in figure 
10), and outputs these packets to the data extraction cir- 

50 cuit 544 (T in figure 1 0). 

[0138] Thereafter, video information and audio infor- 
mation are displayed and output in the same manner as 
described for the case of using the packet parallel 
receiving circuit 710 shown in figure 7. Further, mail 

55 information or Information relating to the operation of 
the receiving apparatus 800 are also displayed. Further- 
more, when receiving the digital satellite broadcast, 
coded broadcast data can be decoded by using key 
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information for decoding. 

[0139] As described above, the receiving apparatus 
800 of this third embodiment receives broadcast data 
supplied from two kinds of digital broadcast data input 
sources, and outputs these data to the packet parallel s 
receiving circuit. In the packet parallel receiving circuit, 
the input selection circuit receives the packets of infor- 
mation relating to the program to be viewed, which are 
taken from the program broadcast data in the first 
packet selection circuit, and outputs these padcets. 
When other packets are discarded in the first packet 
selection circuit, the second packet selection drcuit 
takes only packets of EMM from the packets stored in 
the input FIFO which temporarily stores the received 
broadcast data, and outputs these packets to the input 
selection circuit. Therefore, while the viewer watches 
the program displayed, the receiving apparatus 800 can 
receive the information to be received (e.g.. a decoding 
key. a mail to the viewer, etc.) which is transmitted in a 
digital broadcast that is not viewed by the viewer. There- 
fore, it is possible to avoid lack of information required 
when the viewer resumes watching the digital broadcast 
which has not been viewed, and omission of a mail to 
the viewer transmitted in the digital broadcast which is 
not viewed. Further, the input FIFO for the program 
broadcast data, which requires a capacity for about two 
packets, can be dispensed with, whereby the drcuit 
scale can be reduced. 

[0140] Furthermore, in the packet parallel receiving 
circuit, the input FIFO temporarily stores the packets of 
EMM which are taken from the received broadcast data 
In the second packet selection circuit, and the input 
selection circuit outputs the packets of information relat- 
ing to the program to be viewed which are taken from 
the program broadcast data in the first packet selection 
circuit When other packets are discarded in the first 
packet selection circuit, the input selection drcuit 
selects the packets stored in the input FIFO to output 
these packets. In this way, only required packets are 
selected and then these packets are temporarily stored 
in the input FIFO, whereby unwanted overflow of pack- 
ets from the input FIFO is avoided even when the 
number of the packets relating to the program to be 
viewed increases. Therefore, the information to be 
obtained is received with high reliability. 
[0141] Further, required information (e.g., a program 
table, a mail to the viewer, etc.) of a program broadcast 
which is obtained while receiving broadcast data of 
another program can be used by the CPU to control the 
receiver when receiving broadcast data of the program 
broadcast or to provide the viewer with the program 
table or the mail. Further, even when the viewer 
watches a program (a broadcast), the latest program 
table or a mail to the viewer transmitted in another 
broadcast received can be overlapped with the program 
being viewed, or it can be displayed by interrupting dis- 
play of the program being viewed. 
[0142] Also in this third enrtbodiment. emphasis has 



been placed on the case where information transmitted 
in a digital satellite broadcast is received while playing 
back the digital VTR. However, this third embodiment is 
also applicable to a case where information transmitted 
in a digital broadcast is received while receiving another 
digital broadcast. Further, this third embodiment is not 
restricted to the case where broadcast data from two 
kinds of digital broadcast input sources are received in 
parallel. Parallel receiving of broadcast data from three 
or more digital broadcast input sources is also possible 
by providing the apparatus with two or more (second to 
n-th (n^3)] packet selection circuits, input FIFOs 
respectively connected to these packet selection cir- 
cuits, and an input selection circuit adapted to the plural 
inputs. 

[01 43] Furth ernrtore, wh en broadcast data from th ree 
or more digital broadcast input channels are received in 
parallel in the receiving apparatus shown in figure 7. the 
second to n-th packet selection circuits and the input 
selection drcuit, to which the first packet selection result 
signal L indicating that packets are discarded in the first 
packet selection drcuit. should perform as follows. That 
is. in the second to n-th packet selection circuits, when 
at least one packet is stored in each of the correspond- 
ing input FIFOs, these packets are taken from the input 
FIFOs to select the packets of EMM. Further, the input 
selection circuit selects one from the second to n-th 
packet selection drcuits which have selected the pack- 
ets of EMM, and takes the packets from the selected 
packet selection circuit. The packet seledion circuit, 
which has selected the packets of EMM but is not 
selected by the input selection circuit, does not select 
the next packet even if the first packet selection result 
signal L is input, and stands by until it is selected by the 
input selection circuit. Accordingly, the packets selected 
by the second to n-th packet selection circuits can be 
input to the input selection circuit with high reliability. 
[0144] Furthermore, while in this third embodiment the 
information which is included in a digital broadcast and 
is to be received even when the viewer does not watch 
the program of the digital broadcast, is EMM. it is not 
restricted to EMM. Other information required for the 
operation of the digital broadcast data receiving appara- 
tus, such as a program table, may be received while the 
viewer watches another broadcast. 

[Emkxxliment 4] 

[0145] Hereinafter, a description will be given of a 
receiving apparatus 900 according to a fourth embodi- 
ment of the invention, which is available to recording of 
a program on a different channel by using a VTR. 
[0146] Figure 11 is a block diagram illustrating the 
structure of the receiving apparatus 900. The receiving 
apparatus 900 will be described with reference to figure 
1 1. In figure 1 1 . the same reference numerals as those 
shown in figure 1 denote the same or corresponding 
parts and. therefore, do not require repeated descrip- 
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tion. Reference numeral 600 denotes a digital VTR for 
recording, and 640 denotes a packet parallel receiving 
circuit. 

[0147] The packet parallel receiving drcuit 640 
receives the received data B and the program data A s 
from the first receiving circuit 310 and the second 
receiving circuit 320, respectively, takes data from the 
received data B and data from the program data A in 
parallel, and outputs these data to the memory access 
circuit 350. ro 
[0148] The digital VTR for recording 600 records the 
received data output from the packet parallel receiving 
circuit 640. 

[0149] The memory access circurt 350 writes the pro- 
gram data output from the packet parallel receiving cir- is 
cuit 340 in the memory 360. 

[01 50] The memory 360 stores the program data writ- 
ten by the memory access circuit 350. 
[0151] Next, the packet parallel receiving circuit 640 
will be described in more detail by using figure 12 which 20 
illustrates a block diagram of the packet parallel receiv- 
ing circuit 640. In figure 12. the same reference numer- 
als as those shown in figure 2 denote the same or 
corresponding parts and, therefore, do not require 
repeated description. Reference numeral 644 denotes a 25 
packet selection circuit 

[0152] The packet selection circuit 644 selects pack- 
ets containing program broadcast data relating to a pro- 
gram to be viewed from the program data A to outputs 
the packets to the data extraction circuit 345. and 3o 
selects packets containing program broadcast data 
relating to a program to be recorded to output the pack- 
ets to the digital VTR 700. 

[0153] The data extraction circuit 345 extracts video 
and audio information and other Information from the 35 
packets selected by the packet selection circuit 344, 
and performs decoding and the like. 
[0154] The operation of the receiving apparatus 900 
80 constructed will be described with reference to figure 
13. Figure 13 is a diagram for explaining the operation 40 
of the packet parallel receiving circuit 640 shown in fig- 
ure 12. In figure 13, the program data A is iltusti-ated as 
broadcast data comprising packets of "program 1 "pro- 
gram 2*'. and "program 3" for simplification. Actually, the 
program data A further includes packets of EMM such 45 
as key information required for display of tiie respective 
programs. Further, each program comprises video and 
audio packets. Likewise, the received data B is illus- 
trated as broadcast data conprising packets of "pro- 
gram 4", "program 5", and "program 6", but actually the so 
received data B further includes packets of EMM such 
as key information required for display of the respective 
programs. Further, each program comprises video and 
audio packets. 

[0155] In this fourth embodiment, the receiving appa- ss 
ratus 900 receives data from the digital satellite broad- 
cast antenna 100 and data from the recording medium 
of the digital VTR at the same time, and the program of 



the digital broadcast received through the digital satel- 
lite broadcast antenna is recorded while playing fcsadc 
the digital VTR 200. 

[0156] The broadcast data reproduced by the digital 
VTR 200 is input to the second receiving circuit 320 of 
the receiving apparatus 900. Meanwhile, the broadcast 
data received by tiie digital satellite broadcast antenna 
1 00 is input to the first receiving circuit 31 0 of the receiv- 
ing apparatus 900. 

[01 57] The first and second receiving circuits 310 and 
320 output the input broadcast data to the input switch- 
ing circuit 530 as "received data B" and "program data 
A", respectively. For example, as shown in figure 13, the 
program data A comprises tiie packets of "program 1". 
"program 2" and "program 3" which are arranged at ran- 
dom, and the received data B comprises the packets of 
"program 4", "program 5" and "program 6" which are 
arranged at random. 

[0158] The packet parallel receiving circuit 640 
receives the received data B and the program data A, 
and stores these data in the first input FIFO 341 and the 
second input FIFO 342. respectively. 
[0159] When at least one packet of data is stored in 
each of the first FIFO 341 and the second FIFO 342. the 
FIFO outputs a read request to tiie input selection circuit 
343. 

[01 60] In response to tiie read request from the first 
FIFO 341 , the input selection circurt 343 reads the pack- 
ets of tiie received data B from the first input FIFO 341. 
Further, in response to the read request from the sec- 
ond FIFO 342, the input selection circuit 343 reads tiie 
packets of the program data A from the second input 
FIFO 342. The input selected circuit 343 outputs these 
packets to the packet selection circuit 644. 
At this time, the output packets are distinguished by only 
packet identifiers (PIDs). Since the packets supplied 
from different digital broadcast input sources and having 
the same PID cannot be distinguished, the input selec- 
tion circuit 343 makes a distinction between the packets 
read from the program data A and the packets read from 
the received data B when outputting the packets. The 
packet reading rate is twice or more as high as the 
higher rate between the data writing rate into the first 
input FIFO 341 and the data writing rate into tiie second 
input FIFO 342. Thereby, the packets of both the pro- 
gram data A and the received data B can be read with- 
out omission. 

[01 61 ] For example, in figure 1 3. as shown by "output 
C from first input FIFO", "output D from second input 
FIFO", and "output E from input selection circuit", when 
data of at least one packet of "program 1" is stored in 
the first input FIFO 341 , the Input selection circuit 343 
reads the packet of "program 1 " from the first input FIFO 
341 in response to a read request from the FIFO 341, 
and outputs it to the packet selection circuit 644. When 
data of at least one packet of "program 6" Is stored in 
the second input FIFO 342 and so the FIFO 342 outputs 
a read request, the input selection circuit 343 reads the 
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packet of "program 6" from the second FIFO 342. and 
outputs tt to the packet selection circuit 644. 
[01 62] Accordingly, the packets read from the first and 
second input FIFOs 341 artd 342 are muKiplexed time- 
wise when they are output from the Input selection dr- s 
cuit 343. 

[0163] Next, the packet selection circuit 644 selects, 
from the program data A, packets containing program 
broadcast data relating to the program to be viewed, 
i.e.. packets containing video and audio information 
relating to the program to be viewed, and packets con- 
taining EMM of the program, such as key information for 
decoding. Further, tiie packet selection circuit 644 
selects, from the received data B. packets relating to the 
program to be recorded. 

[0164] For example, in figure 13. as shown by "output 
E from input selection circuit*' and "outputs F and U from 
packet selection circuit", from the packets of the pro- 
gram data A which are arranged at random like "pro- 
gram r. "program 2", "program 1". "program 2", 
"program 3" .... the packet selection circuit 644 selects 
the packets containing the program broadcast data and 
the EMM of the program to be viewed (in this embodi- 
ment, "program 1") and the con'esponding EMM. and 
outputs the selected packets to the data extraction cir- 
cuit 345. Furtiier, from the packets of the received data 
B which are an-anged at random like "program 6", "pro- 
gram 4", "program 5", "program 6", "program 5" the 
packet selection drcuK 644 selects tiie packets contain- 
ing tiie program broadcast data and the EMM of tiie pro- 
gram to be recorded On this embodiment, "program 6"). 
and outputs tiie selected packets to the digital VTR for 
recording 600. 

[0165] The program to be viewed and the program to 
be recorded, which are selected by the user, are posted 
to the packet selection drcuit 644 in the packet parallel 
receiving circuit 640 by the CPU 370. 
[0166] The data extraction circuit 345 extracts the 
video and audio information from the selected packets 
relating to the program to be viewed, and extracts the 
EMM from the packets containing the EMM. When the 
video and audio information is coded, the data extrac- 
tion circuit 345 decodes the coded Information by using 
a decoding key set by the CPU 370. 
[0167] The memory access drcuit 350 stores the 
information relating to the program to be viewed and the 
EMM such as key information, which are extracted by 
the data extraction drcuit 345. in the memory 360. 
[0168] The AV expansion drcuit 380 reads the video 
and audio information stored in the memory 360 by 
using the memory access circuit 350. expands the irrfbr- 
mation. and outputs the expanded information to the tel- 
evision receiver 400. 

[0169] The television receiver 400 displays and out- 
puts the video signal and the audio signal expanded by 
the AV expansion circuit 380. 

[0170] Further, according to the operation of the 
viewer, the CPU 370 reads the mail information or the 



information relating to the operation of tiie receiving 
apparatus 900 from tiie memory 360 by using tiie mem- 
ory access circuit 350, reproduces the information by 
the AV expansion circuit 380. and displays the repro- 
duced information on the television receiver 400. 
[01 71 ] When playback of the digital VTR 200 is ended 
to receive the digital broadcast through the digital satel- 
lite broadcast antenna 100, the CPU 370 reads the key 
information for decoding from the memory 360 by using 
the memory access circuit 350. and uses this key infor- 
mation for decoding the coded broadcast data. 
[0172] On the other hand, the packets constituting 
"program 6" are recorded in the digital VTR 700. 
Thereby, "program 6" which is received by the digital 
satellite broadcast antenna 100 can be recorded while 
tiie viewer watches "program 1 " supplied from the digital 
VTR 200. 

[01 73] In this way. the receiving apparatus 900 of this 
fburtfi emt)Odiment receives broadcast data from two 
input sources of digital broadcasts and outputs these 
data to the packet parallel receiving drcuit 640 having 
two input FIFOs 341 and 342 which temporarily store 
tiie respective input broadcast data. When at least one 
packet of data is stored in each of the two input FIFOs 
341 and 342. the input selection circuit 343 succes- 
sively takes the packets from the input FIFO, and the 
packet selection drcuit 344 selects, from these packets, 
information relating to a program to be viewed and infor- 
mation relating to a program to be recorded. Therefore, 
it is possible to record a program which is transmitted in 
a digttai broadcast that is not watched by the viewer 
while the viewer watches another program displayed. 
[0174] Further, since the broadcast data from which 
information relating to the program to be viewed is 
taken, are data reproduced by the digital VTR 200. rt is 
possible to record a program transmitted in a digital 
broadcast which is not viewed while the viewer watches 
a program included in the broadcast data reproduced 
from the recording medium of the digital VTR. 
[0175] Further, since the reading rate of the input 
selection circuit is twice or more as high as the higher 
one between the writing rate into the first FIFO 341 and 
the writing rate into the second FIFO 342. the packets to 
be taken from the two kinds of input data are extracted 
without omission. 

[0176] Also in this fourth embodiment, emphasis has 
been placed on the case where information transmitted 
in a digital satellite broadcast is received while playing 
back the digital VTR. However, this fourth embodiment 
is also applicable to the case where information trans- 
mitted in a digital broadcast is received while the viewer 
watches another digital broadcast. Further, when infor- 
mation transmitted in one digital broadcast is input to 
both the program data and the received data, it is possi- 
ble to record a program while watching another program 
amongst plural programs constituting one digital broad- 
cast. Moreover, this fourth embodiment is not restricted 
to the case where broadcast data from two input 
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sources of digital broadcasts are received in parallel. 3. 
Parallel receiving of broadcast data from three or more 
digital broadcast input sources is also possible by pro- 
viding the apparatus with three or more FIFOs and an 
input selection circuit adapted to the plural inputs. In this 5 
case, the data reading rate of the input selection circuit 
Is obtained by multiplying the maximum value of the 
writing rates into the plural Input FIFOs by the number of 
the input FIFOsrwhereby undesired omission of pack- 
ets is avoided. ro 

Claims 

1. A digital broadcast data receiving apparatus for 
receiving digital broadcast data in which program is 
broadcast data relating to a program broadcast and 
data required for receiving the program broadcast 
are multiplexed as digital data, and processing the 
digital broadcast data, said apparatus comprising: 

20 

a plurality of broadcast data receiving means 
for receiving digital broadcast data supplied 
from a plurality of digital broadcast data 
sources, respectively; and 

parallel receiving means for receiving, from the 25 
digital broadcast data output from the plural 4. 
broadcast data receiving means, object pro- 
gram broadcast data which are multiplexed dig- 
ital broadcast data indudtng program 
broadcast data relating to an object program 30 
broadcast to be viewed by the viewer, and 
received broadcast data which are digital 
broadcast data output from the broadcast data 
receiving means different from the broadcast 5. 
data receiving means which outputs the object 35 
program broadcast data, and said parallel 
receiving means performing the following proc- 
esses according to time division multiplexing: a 
process of extracting program broadcast data 
relating to the object program broadcast to be 40 
viewed by the viewer from the object program 6. 
broadcast data, and a process of extracting 
data including information to be obtained even 
when the viewer does not watch the broadcast, 
from the received broadcast data. 45 

2. The digital broadcast data receiving apparatus of 
Claim 1 wherein: 

at least one of the digital broadcast data so 
sources is a digital data reproduction appara- 
tus which is able to reproduce the digital broad- 
cast data; and 

program broadcast data relating to a program 
broadcast to be viewed by the viewer are ss 
selected from digital broadcast data repro- 
duced by the digital data reproduction appara- 
tus. 



The digital broadcast data receiving apparatus of 
Claim 1 or Claim 2 wherein said parallel receiving 
means comprises: 

a plurality of input storage means each receiv- 
ing, from one of the respective digital broadcast 
data sources, the digital broadcast data in 
/ which the program broadcast data in packet 
format and the required data in packet format 
are multiplexed, to temporarily store the digital 
broadcast data; 

input selection means for sequentially taking 
the stored packets from the plural input storage 
means by repeating the process of selecting 
any of the input storage means in which at least 
one packet is stored and then taking the packet 
from the input storage means; and 
packet selection means for selecting, from a 
sequence of packets sequentially taken by the 
input selection means, only packets containing 
the object program broadcast data and packets 
containing the data including the information to 
be obtained even when the viewer does not 
watch the broadcast. 

The digital broadcast data receiving apparatus of 
Claim 3 wherein said input selection means ena- 
bles a process of successively taking the packets at 
a rate higher than a rate obtained by multiplying the 
maximum value of data writing rate into the input 
storage means by the number of the input storage 
means. 

The digital broadcast data receiving apparatus of 
Claim 3 wherein, when at least one packet contain- 
ing the object program broadcast data is stored in 
any of the input storage means, the input selection 
means selects this input storage means with prior- 
ity to take the packet from this input storage means. 

The digital broadcast data receiving apparatus of 
Claim 1 wherein said parallel receiving means com- 
prises: 

a plurality of input storage means for receiving 
the digital broadcast data in packet format from 
the respective digital broadcast data sources to 
temporarily store the digital broadcast data; 
and 

unnecessary packet discarding means for tak- 
ing only packets containing the object program 
broadcast data from the packets supplied from 
the digital broadcast data sources, and when 
discarding packets containing data other than 
the object program broadcast data, taking the 
packets stored the input storage means and 
then discarding unnecessary packets other 
than packets containing the information to be 
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Obtained even when the viewer does not watch 
the broadcast 

7. The digital broadcast data receiving apparatus of 
Claim 1 wherein said parallel receiving means com- s 
prises: 

a plurality of input storage means for receiving 
the digital broadcast data from the respective 
digital broadcast data sources to temporarily io 
store the digital broadcast data; 
packet taking/discarding selection means for 
taking only packets containing the object pro- 
gram broadcast data from the digital broadcast 
data supplied from the digital broadcast data is 
sources, discarding packets containing data 
other than the object program broadcast data, 
and outputting packet discard information 
when the packets containing data other than 
the object program broadcast data are dis- 20 
carded; 

at least one piece of necessary packet selec- 
tion means provided correspondingly to the 
input storage means, for selecting the input 
storage means which stores at least one 25 
packet when receiving the packet discard infor- 
mation, extracting the packets from the 
selected input storage means, and taking, from 
the extracted packets, packets including the 
information to be obtained even when the 30 
viewer does not watch the broadcast; and 
packet taking/output means for selecting, on 
receipt of the packet discard information, the 
necessary packet selecting means from which 
unnecessary packets are discarded by the 3S 
packet taking/discarding selection means to 
output only necessary packets, and taking the 
necessary packets to be output. 

8. The digital broadcast data receiving apparatus of 40 
Claim 1 wherein said parallel receiving means com- 
prises: 

packet taking/discarding selection means for 
selecting only packets containing the object 45 
program broadcast data from the digital broad- 
cast data received by the digital broadcast data 
receiving apparatus to output tiiese packets, 
discarding packets containing data other than 
tiie object program broadcast data, and output- so 
ting packet discard information when the pack- 
ets containing data other than the object 
program broadcast data are discarded; 
at least one piece of desired packet selection 
means for selecting only packets which contain ss 
the digital broadcast data including the infor- 
mation to be ot>tained even when the viewer 
does not watch the broadcast, from the digital 



broadcast data supplied from the digital broad- 
cast data sources; 

at least one piece of desired packet input stor- 
age means provided con^espondingly to the 
desired packet selection means, for temporarily 
storing the packets including the information to 
be obtained even when the viewer does not 
watch the broadcast, which packets are output 
from tiie desired packet selection means; and 
desired packet taking/output means for select- 
ing, on receipt of the packet discard informa- 
tion, the desired packet input storage means in 
which unnecessary packets are discarded by 
the packet taking/discarding selection means 
and so only necessary packets are stored, and 
taking the necessary packets from the selected 
desired packet input storage means to output 
these packets. 
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